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(57) ABSTRACT

An alignment pin for an optical communication system com-
prises: a first portion (31) extending along a direction in a
receiving hole of a printed circuit board, a second portion (32)
extending along this direction in a receiving through hole of
an optical coupling device, a third portion (33) extending
along this direction in a receiving hole of an external optical
component. The pin comprises an abutting surface (35)
placed in contact with a parallel complementary surface (36)
of the optical coupling device.
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ALIGNMENT PIN AND OPTICAL
COMMUNICATION SYSTEM

FIELD OF THE INVENTION

[0001] The instant invention relates to alignment pins for
optical communication systems, and optical communication
systems.

BACKGROUND OF THE INVENTION

[0002] Most communication systems involve a number of
system-cards. Such cards are usually manufactured as so-
called printed circuit boards (PCBs). Because of the ever
increasing requirements in data rates, due for example to the
Internet, the limits of using electrical communications are
being reached. It has become difficult to guarantee good
signal integrity over the electrical lines.

[0003] To respond to this bandwidth demand, high speed
systems are now being built with optical layers (optical fibres
or planar waveguides) incorporated in replacement of the
electrically-conducting metal. Indeed, light does not suffer
from the same limitations as electricity.

[0004] Optical coupling devices may be used to intercon-
nect an optical layer of a PCB, or so-called optical circuit
board (OCB), with an external optical component. In order to
ensure efficient transfer of light through the optical coupling
device, a very precise positioning of it with respect to the
circuit board is necessary, both along a vertical direction and
transverse thereto. The coupling device further needs to be
firmly maintained in this precise position. Further, the exter-
nal optical component needs to also be precisely positioned
with respect to the optical coupling device.

[0005] The instant invention has notably for object to pro-
vide such functions.

SUMMARY OF THE INVENTION

[0006] It is provided an alignment pin for an optical com-
munication system. The alignment pin comprises a body
extending between a first end and a second end. The body
comprises a first portion extending along a direction in a
receiving hole of the printed circuit board.

[0007] The body comprises a second portion extending
along the same direction in a receiving through hole of the
optical coupling device. The optical coupling device is to
optically couple the printed circuit board to an external opti-
cal component.

[0008] The body comprises a third portion extending along
the same direction in a receiving hole of the external optical
component.

[0009] The first to third portions extend in this order from
the first end to the second end.

[0010] The pin comprises an abutting surface. The abutting
surface is provided intermediate between the second and third
portions. It extends normal to the direction. It is to be placed
in contact with a parallel complementary surface of the opti-
cal coupling device.

[0011] With these features, an alignment pin is precisely
positioned with respect to the optical coupling device.
[0012] When two portions are said to extend along a given
direction, it means either that they both extend along a given
axis, or that they extend along two parallel axis which are
offset from one another along an offset direction transverse to
both axis.
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[0013] In some embodiments, one might also use one or
more of the following features as defined in the claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014] Other characteristics and advantages of the inven-
tion will readily appear from the following description of
fifteen of its embodiments, provided as non-limitative
examples, and of the accompanying drawings.

[0015] On the drawings:

[0016] FIG. 1 is a partial perspective view of an optical
communication system according to a first embodiment;
[0017] FIG. 2 is a partial sectional view of an optical com-
munication system according to a second embodiment;

[0018] FIG. 3 is an enlarged view of FIG. 2 for a third
embodiment;

[0019] FIG. 4 is a front view of an alignment pin;

[0020] FIG. 5is an enlarged partial perspective view of the

embodiment of FIG. 4;
[0021] FIGS. 6 and 7 are views similar to FIG. 5 for a fourth
and a fitth embodiment, respectively;

[0022] FIG. 8 is a view similar to FIG. 2 for a sixth embodi-
ment;
[0023] FIG. 9 is an enlarged partial sectional view for a

seventh embodiment;

[0024] FIG. 10 is a view similar to FIG. 9 for a eighth
embodiment;
[0025] FIG. 11 is a bottom perspective partial sectional

view for a ninth embodiment;

[0026] FIG. 12 is a view similar to FIG. 10 for a tenth
embodiment;

[0027] FIG. 13 is a view similar to FIG. 4 for an eleventh
embodiment;

[0028] FIG. 14 is a perspective view of an alignment pin
according to a twelfth embodiment;

[0029] FIGS. 15 and 16 are views similar to FIG. 14 for a
thirteenth, fourteenth embodiment, respectively, and

[0030] FIG. 17 is a sectional view of a fifteenth embodi-
ment.
[0031] On the different Figures, the same reference signs

designate like or similar elements.

DETAILED DESCRIPTION

[0032] FIG. 1 partially shows a hybrid or full optical PCB
for example a backplane, which is a layer stack comprising a
plurality of layers. In particular, this layer stack 1 may com-
prise, from top to bottom, a copper layer 101, a pre-preg layer
102, an optical layer 103, and further copper 104 and pre-preg
105 layers. The optical layer 103 may itself comprise a trans-
mission optical layer embedded between a top cladding layer,
and a bottom cladding layer.

[0033] Theterms “top”, “bottom”, “up”, “down” or the like
are given in reference to the direction Z, normal to the top
surface 1a of the PCB, and pointing toward a mating optical
device 4 to be optically coupled to the PCB. The top surface
of the PCB extends parallel to an X-Y plane, with X and Y
being artificially defined. For example, X corresponds to the
direction of propagation of light in the transmission optical
layer and Y to the direction transverse thereto.

[0034] The transmission optical layer of the layer stack 1 is
made of a plurality of tubes 2 integrated or embedded in a
body 3 having a lower refractive index than the tubes 2. Thus,
the tubes 2 and the body 3 constitute respectively the cores
and the cladding of waveguides. Embedded waveguides may
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be polymer waveguides, glass sheet waveguides or
waveguides obtained by embedded fibre technology, or the
like.

[0035] A hole 14 extends in the printed circuit board along
the direction Z.
[0036] It will be understood that a part of the PCB is

removed from FIG. 1 to ease representation, and that what
appears as a face 1¢ is in reality not a face but is internal to the
PCB 1.

[0037] As can be seen on FIG. 1, according to a first
embodiment, a cut-out 27 can be formed in the PCB 1. In
particular, the cut-out 27 is shaped with a very simple form of
aright parallelepiped. The cut-out is defined by straight walls.
The cut-out can also have a plane bottom 275, as shown.
[0038] The wall where the tubes 2 mouth into the cut-out
defines an optical interface of the PCB. Namely, all cores 2
mouth into the cut-out 27 to define the optical interface of the
PCB. This optical interface 9 comprises discrete light trans-
mission regions arranged as an array. The spacing of trans-
mission regions along the direction Y might be constant or
not, depending on the requirements. For example, in the
present drawing, the spacing between neighbour transmis-
sion regions is set constant to 250 um.

[0039] Optical signals, transferred to or from a mating opti-
cal device 4, such as an optical device or opto-electrical
device or another PCB, are provided over a first optical path
6 to/from the cores 2 of the layer stack 1, which core 2
provides a second optical path 7 for the optical signal parallel
to the X-Y plane. In the present example, the optical device 4
can for example comprise a mechanical-transfer ferrule
(“MT-ferrule”) comprising a high precision sleeve 21 in
which ends of optical fibers 22 extend in precisely defined
relative locations. The mating optical device 4 thus has an
optical interface 10 defined as the set of optical fibre ends
directed toward the PCB. In the present drawing, this inter-
face extends parallel to the X-Y plane.

[0040] The optical interface 10 of the mating connector has
the same number of transmission regions as the optical inter-
face 9 of the PCB. Each transmission region of the optical
interface 10 of the mating optical device corresponds to a
respective transmission region of the optical interface 9 of the
PCB. This means that transmission regions are associated two
by two and that light normally exited through the transmis-
sion region of one of the interfaces is to be transmitted to the
corresponding transmission region of the other interface.
[0041] In order to precisely locate the optical device 4 with
respect to the printed circuit board 1, alignment holes 23 are
provided in the sleeve 21. Each hole corresponds to a corre-
sponding hole 14 of the PCB.

[0042] In order to achieve an optimal optical coupling
between the first and second optical paths, that are perpen-
dicular to each other for the optical system here, an optical
coupling device 8 is provided for alignment purposes. In the
present example, the optical coupling device 8 is provided as
a single unitary component, although this is not necessarily
always the case.

[0043] The coupling device 8 is, for example, a unitary
piece manufactured by moulding a translucent suitable mate-
rial. The optical coupling device 8 comprises a first face 24
defining a first optical interface 25 which is to be put in optical
coupling with the optical interface 9 of the PCB. The first
optical interface 25 has transmission regions 13 which are to
be placed opposite in free space (sometimes through a trans-
lucent coupling medium such as air or a suitable glue) a
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corresponding transmission region of the interface of the
PCB. Hence, the arrangement of the first optical interface 25
directly derives from that 9 of the printed circuit board, and it
will not be described in further details here.

[0044] The optical coupling device 8 comprises a second
face 115 which, in the present case, extends normal to the first
face, i.e. extends parallel to the X-Y plane. It defines a second
optical interface 26 which is to be put in optical coupling with
the optical interface of the mating optical device 4. The sec-
ond optical interface 26 has transmission regions 13' which
are to be placed opposite (sometimes through a translucent
coupling medium such as air or a suitable glue) a correspond-
ing transmission region of the interface of the mating optical
device 4. Hence, the arrangement of the second optical inter-
face 26 directly derives from that of the mating optical device
4, and it will not be described in further details here.

[0045] An optical path is defined between the first and
second interfaces 25, 26 of the coupling device 8. Namely,
diverging light entering the coupling device 8 at its first inter-
face 25, coming from the interface of the printed circuit board
1 will be propagated through the coupling device 8 to the
second interface 26 as a substantially collimated light beam,
and will be focussed into the interface of the mating optical
device 4. Light propagates in the opposite direction in a
similar way. The light is reflected between the X and the Z
direction using a mirror 18.

[0046] In particular, each transmission region of each inter-
face of the coupling device 8 can be provided with a light
beam forming structure 15, 15' such as a lens. The lenses 15
optimise the optical coupling of the optical signals of the
cores 2 to/from the coupling device 8. The lenses 15' optimise
the optical coupling of the optical signals of the ferrule 4
to/from the coupling device 8.

[0047] Since lenses 15 and 15' focus the optical signals at
the entry of each core 2 and respectively at the entry of each
optical fibre 22, the manufacture tolerance of the coupling
device 8, the ferrule 4 and the layer stack 1 are increased in
comparison with an optical coupling system without lenses.
[0048] As shown in the present example, the lenses 15, 15
may form an integral part of the coupling device 8. They are
located at the first and second interfaces. They could be of the
Fresnel-type or of the aspheric type, for example. It will be
appreciated that, for each interface, all lenses of the interface
could be performed identical.

[0049] In order to precisely locate the optical coupling
device 8 with respect both to the printed circuit board 1 and to
the mating optical device 4, alignment through holes are
provided in the optical coupling device 8. Each hole corre-
sponds to both a corresponding hole of the PCB and a corre-
sponding hole of the optical device 4.

[0050] In order to provide a proper alignment of the three
devices, and in particular of their optical interfaces, an align-
ment pin 12 is provided which extends in the receiving hole
14 of the PCB, in the through hole 28 of the optical coupling
device 8, and in the hole 23 of the optical component 4.
[0051] In particular, the alignment pin 12 has a first portion
31 which extends in the hole 14 formed in the PCB. This first
portion 31 extends along the direction Z when the alignment
pin 12 is in use. This first portion 31 further comprises one
first end 29 of the alignment pin 12.

[0052] The alignment pin 12 further comprises a second
portion 32 which extends in the alignment hole 28 of the
optical coupling device 8. This second portion 32 extends
along the direction Z in use of the alignment pin 12. In the
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present configuration, the second portion 32 is flush and
directly continuous from the first portion 31.

[0053] The alignment pin 12 comprises a third portion 33
which extends in the alignment hole 23 of the mating optical
device 4. The third portion 33 extends along the direction Z in
use of the alignment pin. It further comprises a second end 30
of the alignment pin 12. In the present embodiment, the first
31, second 32, and third portions 33 extend along the same
axis. In other words, an arbitrary line joining the ends 29 and
30 of the alignment pin 12 extends parallel to the direction Z.

[0054] The alignment pin 12 further comprises an exten-
sion 34. The extension 34 is provided between the second 32
and the third 33 portions. The extension 34 comprises an
abutting surface 35 which extends in the X-Y plane.

[0055] In use, the abutting surface 35 faces a surface 36
which surrounds the through hole 28 of the optical coupling
device 8. In the present example, the extension 34 is provided
as a cylindrical ring, having a diameter greater than the diam-
eter of the alignment hole 28 provided in the optical coupling
device 8.

[0056] In order to manufacture an optical communication
system comprising a printed circuit board 1 and an optical
coupling device 8, the printed circuit board 1 is provided.
Then, the optical coupling device 8 is provided, and is placed
over the printed circuit board 1 so that the alignment hole 28
is aligned with the hole 14 provided in the PCB. The align-
ment pin 12 is then inserted from the top, so that its first
portion 31 will extend in the hole 14 of the printed circuit
board, and its second portion 32 will extend in the through
hole 28 of the optical coupling device 8, with the abutting
surface 35 resting on the complementary surface 36 of the
optical coupling device 8. The various parts are fixed to one
another in a suitable way, some examples of which will be
described in more details below.

[0057] In order to provide optical communication of the
printed circuit board 1 with the outer world, an optical mating
component 4 will be plugged to the assembly of the printed
circuit board 1 and optical coupling device 8, performed as
explained above, by guiding the optical mating device 4 in
alignment, its hole 23 receiving the third portion 33 of the
alignment pin 12. The device 4 is connected, for example
removably, to the printed circuit board 1 by any suitable way.
Itis necessary that the alignment pin 12 be sufficiently robust
to withstand this connection step, but also sufficiently pre-
cisely manufactured so as to accurately define the position of
the device 4 with the rest of the optical system 1 and 8.
[0058] Further, the alignment pin 12 ought to be such that
the step of connection does not alter the relative positioning of
the printed circuit board 1 and optical coupling device (for
example by inducing permanent deformation of the optical
coupling device 8).

[0059] Even though the above has been described in rela-
tion to one alignment pin 12, the same steps are simulta-
neously performed for a plurality of alignment pins 12 such
as, in the case of the embodiment of FIG. 1, two alignment
pins, or more.

[0060] A second embodiment will now be discussed in
relation to FIG. 2. The embodiment of FIG. 2 mainly differs
from the one of FIG. 1 in that the optical coupling device 8
does not comprise a mirror 18. According to the second
embodiment, the mirror used for making the light to be
reflected from the PCB plane to the mating device 4 is pro-
vided inside the printed circuit board 1, for example by etch-
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ing. In such case, the optical coupling device 8 can comprise
two parallel interfaces 25 and 26.

[0061] As canbe seen more precisely on FIG. 2, the surface
115 of the optical coupling device 8 can be provided with a
recess so as to accommodate the extension 34 of the align-
ment pin 12. By doing so, the extension 34 will not protrude
over the top face 115 of' the optical coupling device 8, and will
not form a bulge which may prevent the connection of the
mating optical device 4. This feature is also present in the
embodiment of FIG. 1.

[0062] AscanbeseenonFIG.2,thehole14 provided in the
PCB can be a through hole extending between the top face 1a
and an opposed bottom face 15 of the printed circuit board.
However, this is not compulsory within the frame of the
invention. Similarly, the hole 23, in the mating optical device
4, which is shown on FIG. 1 as being a through hole, is not
necessarily a through hole.

[0063] The extension 34 can be provided integral with the
body of the alignment pin 12, being for example a whole
unitary moulded body.

[0064] According to a variant embodiment, as shown on
FIG. 3, the alignment pin 12 can be provided as an assembly
of'abody 37 and a separate extension 34. The body 37 will for
example be an elongated cylinder comprising the first, second
and third portions 31, 32, 33. According to this embodiment,
the extension 34 can be fixed to the body 37 by any suitable
way. According to one embodiment, the body 37 and the
extension 34 will comprise complementary threads 38a, 385,
so that the extension 34 can be screwed on the body 37 from
its second end 30. For example, in the present embodiment,
the first portion 31 of the alignment pin 12 will not be
threaded. It is thus possible to provide the extension 34, and in
particular the abutting surface 35, as having a position which
is adjustable with respect to the second end 30 of the body
along the direction 7.

[0065] An alignment pin 12 suitable for the above embodi-
ments is shown in more details on FIGS. 4 and 5. In particular,
the first portion 31 can be provided with a truncated end
portion 38 bearing the first end 29, so as to ease the introduc-
tion of the alignment pin 12 in the PCB 1. Similarly, the third
portion 33 can be provided with a truncated end portion 39
bearing the second end 30, so as to ease the insertion of the
optical mating device 4 on the alignment pin 12.

[0066] According to this embodiment, the extension 34 is
provided as a continuous cylinder ring.

[0067] According to a fourth embodiment as shown on
FIG. 6, this ring can be truncated where space is needed. For
example, the area of the extension 34 closest to the optical
paths provided in the optical coupling device can be trun-
cated.

[0068] According to a fifth embodiment, as shown on FIG.
7, the extension 34 can have any suitable shape, such as a star
shape, a flower shape, or the like.

[0069] Embodiments for the fixation of the alignment pin
will now be described in relation to FIG. 8 and following.
According to a sixth embodiment, as shown on FIG. 8, the
alignment pin 12 is further provided with a second extension
39. This extension extends in the first portion 31 of the align-
ment pin 12, and in particular at its first end 29. The second
extension 39 comprises a second abutting surface 40 which
extends parallel to the X-Y plane facing the first abutting
surface 35 of the extension 34. The second abutting surface 40
abuts on a corresponding abutting surface 41 of the printed
circuit board. Hence, both the optical coupling device 8 and
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the printed circuit board 1 are clamped between the abutting
surfaces 34 and 40 of the alignment pin 12.

[0070] According to the embodiment of FIG. 8, which is
purely illustrative, a fixation part 42 is provided as a sleeve 43
which has a body 44 which is cylindrical and is introduced
from the bottom in the hole 14 of the PCB. The body 44 has
an internal hole which can receive the first portion 31 of the
body 37 of the alignment pin 12. The sleeve 43 further com-
prises a collar 45 which forms the extension 39 and comprises
the abutting surface 40. In the present embodiment, the sleeve
43 is provided as a separate part from the body 37. The body
37 is fixed to the sleeve 43 in any suitable way. For example,
the first portion 31 of the body 37 is threaded, and so is the
internal surface of the body 44 of the sleeve 43. The sleeve 43
can be press fitted into the hole 14 of the PCB until the
abutting surfaces 40 and 41 come in contact, from below the
PCB. The body 37 of the alignment pin 12 can then be
introduced from the top, by threading the first portion 31 into
the sleeve 43 until the abutting surface 35 abuts on the surface
36 of the optical coupling device 8. This is for example the
case when the extension 34 is integral with the body 37. In
another not shown embodiment, after screwing the body 37
into the sleeve 43, the extension 34 can be screwed from the
top to the body 37, as discussed above in relation to FIG. 3. It
is thus possible to fix the alignment pin 12 to the printed
circuit board 1 without using glue, which enables to take away
the disadvantages of glue when glue is undesirable in this type
of optical communication systems.

[0071] AsshownonFIG. 9, according to a seventh embodi-
ment, there are alternative ways of fixing the alignment pin 12
to the printed circuit board 1. In particular, the hole 14 of the
printed circuit board can itselfhave a thread, thereby enabling
to screw the body 37 directly in the printed circuit board 1
without using a sleeve 43.

[0072] FIG. 10 now shows an eighth embodiment. Accord-
ing to this embodiment, the extension 34 is a separate part,
which is not shown on FIG. 10, and will be assembled to the
body 37 in a later step. According to this embodiment, the
alignment pin 12 is inserted from the bottom of the printed
circuit board and comprises an integrated second extension
39. Further, as a fixation part 42, a thread is provided in the
first portion 31 of the alignment pin 12 so as to screw the
alignment pin 12 from the bottom into the complementary
thread of the printed circuit board 1 until the abutting surfaces
40 and 41 come into contact. The extension 34 can then be slid
in the body 37 from the top and placed in position, for
example by screwing.

[0073] According to aninthembodiment, as shown on FIG.
11, the second extension 39 can be provided as one or more
legs 46. For example, according to this embodiment, these
legs 46 can be deformed so as to provide the second extension
39. For example, the alignment pin 12 can be introduced from
the top, with the legs 46 being undeformed, passing through
the hole 14 of'the printed circuit board. Then, deformation for
example by crimping, will fold the legs 46 so that their abut-
ting surface will come into contact with the complementary
abutting surface of the printed circuit board 1.

[0074] Yet, other embodiments are shown on FIGS. 12 and
13, for the fixation of the alignment pin 12 to the printed
circuit board 1. For example, as shown on FIG. 12 for a tenth
embodiment, the alignment pin 12 can be provided with a
fixation part 42 which is a press fit. According to an eleventh
embodiment shown on FIG. 13, the alignment pin can be
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provided with a through hole in its first portion 31, so as to pin
the alignment pin 12 in fixation to the PCB 1.

[0075] The above described embodiments show an align-
ment pin which has a simple body elongated along a single
direction, whereby the first, second and third portions, 31, 32,
33 are aligned. However, other shapes are possible for the
alignment pin 12 as will be discussed below in relation to
FIGS. 14 to 17. These shapes can be provided with an abut-
ment surface 35 and/or a fixation to the PCB as discussed with
any of the above embodiments, where applicable.

[0076] Turning in particular to the twelfth embodiment, as
shown on FIG. 14, the alignment pin 12 is provided with a
third portion 33 as discussed above, for insertion into the hole
23 of the mating optical device 4. According to this embodi-
ment, the alignment pin 12 has two bottom portions 47a, 475
which are identical to one another, and offset with respect to
one another along a transverse direction located in the X-Y
plane. For example, this transverse direction is the X direc-
tion. The two bottom portions 47a, 475 are linked together,
and linked to the third portion 33 through a linking portion 48.
For example, along the transverse direction X, the third por-
tion 33 extends between the two bottom portions 47a and 475.
The bottom portion 47a comprises a first portion and a second
portion 31, 32 which are provided similar to the first and
second portions 31, 32 of the alignment pin 12 of the above
embodiments (in particular of the first embodiment). This
also applies to the other bottom portion 475. The linking
portion 48 thus bears the abutting surface 35 which will abut
on a complementary surface of the optical coupling device 8.
If the linking portion 48 is sensibly cylindrical, as shown, the
abutting surface 35 may be rather linear, compared to the
surfacic surfaces of the above embodiments. A surface is said
to be “linear” when one of'its dimension is much greater than
another one of its dimension.

[0077] In use, the alignment pin 12 of the embodiment of
FIG. 14 will have its bottom portion 47a introduced in corre-
sponding holes 14 and 28 of the PCB and of the optical
coupling device 8, and its bottom portion 475 introduced in
other holes 14, 28 of the these devices. The abutting surface
35 will abut on a corresponding surface of the optical cou-
pling device. Fixation and assembly to the optical mating
device 4 can be performed according to any suitable embodi-
ment.

[0078] According to a thirteenth embodiment, as shown on
FIG. 15, it is provided an alignment pin 12 which is similar to
the one which has been described above inrelation to FIG. 14,
however having a third bottom portion 47¢. For example, the
third bottom portion 47¢ extends between the two bottom
portions 47a and 475, and continuously with the first portion
33. Hence, it requires three holes in the PCB and three holes
in the optical coupling device 8 to use an alignment pin 12 as
shown on FIG. 15.

[0079] According to a fourteenth embodiment, as shown on
FIG. 16, an alignment system is provided which comprises
two parallel alignment pins 12 as discussed in relation to FI1G.
15, which are provided in parallel, and offset with respect to
an other transverse direction in the X-Y plane. A linking
portion 49 is provided along this other transverse direction
such as two arms extending along the Y direction between the
two alignment pins 12. It can be considered that the linking
portions 48 and 49 build a frame which carries the bottom
portions 47a, 47b, 47¢ and third portions 33. Thus, six holes
are provided in the PCB and six holes in the optical coupling
device 8, so as to place the alignment system of FIG. 16. The
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abutting surface 35 can be provided on the linking portion 48,
as discussed above in relation to FIGS. 14 and 15, and/or on
the linking portion 49 as desired.

[0080] As shown on FIG. 17, according to a fifteenth
embodiment, the alignment pin 12 is provided having two
portions 50a, 505, which each sensibly correspond to an
alignment pin according to the above embodiments, of FIGS.
1 to 13 when appropriate. These two portions 50a and 505 are
linked together by a linking portion 51 which extends along a
transverse direction, for example direction X. Contrarily to
the embodiment of FIG. 14, the linking portion 51 is provided
to link together the two first portions 31 of the portions 50a
and 506 ofthe alignment pin 12 of this embodiment. Thus, the
alignment pin 12 of FIG. 17 is U shaped. The linking portion
51 may comprise the abutting surface 40 which will abuton a
complementary abutting surface 41 of the printed circuit
board 1. Hence, the alignment pin 12 of FIG. 17 is introduced
from the bottom into the printed circuit board 1. The exten-
sion 34 can be provided as an external part which is assembled
from the top to any of the portions 50a, 505, as discussed
above in relation to FIG. 3.

1. An alignment pin for an optical communication system,
comprising:

abody extending between a first end and a second end, said

body including, from the first end to the second end:

a first portion adapted to extend along a direction in a
receiving hole of a printed circuit board;

a second portion adapted to extend along said direction
in a receiving through hole of an optical coupling
device adapted to optically couple the printed circuit
board to an external optical component; and

a third portion adapted to extend along said direction in
areceiving hole of an external optical component; and

an abutting surface disposed intermediate between the sec-

ond and third portions, the abutting surface extending
normal to said direction, and adapted to be placed in
contact with a parallel complementary surface of the
optical coupling device.

2. The alignment pin according to claim 1, further com-
prising at the first portion, a second abutting surface extend-
ing normal to said direction, and adapted to be placed in
contact with a parallel complementary surface of the printed
circuit board.

3. The alignment pin according to claim 1, comprising at
least one extension protruding from said body, wherein the
extension bears a respective abutting surface.

4. The alignment pin according to claim 3, wherein one
extension is integral with the body.

5. The alignment pin according to claim 3, wherein at least
one extension is a separate part fixed to the body.

6. The alignment pin according to claim 5, wherein a posi-
tion of the extension along the direction with respect to the
second end is adjustable.

7. The alignment pin according to claim 1, further com-
prising at the first portion, a fixation portion adapted to con-
tribute to a fixation of the alignment pin to the printed circuit
board.

8. An alignment pin for an optical communication system,
comprising:

abody extending between a first end and a second end, said

body including, from the first end to the second end:

a first portion adapted to extend along a direction in a
receiving hole of a printed circuit board;
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a second portion adapted to extend along said direction
in a receiving through hole of an optical coupling
device adapted to optically couple the printed circuit
board to an external optical component; and

a third portion adapted to extend along said direction in
a receiving hole of an external optical component;

an abutting surface disposed intermediate between the sec-

ond and third portions, the abutting surface extending
normal to said direction, and adapted to be placed in
contact with a parallel complementary surface of the
optical coupling device; and

a fixation portion disposed at the first portion, the fixation

portion adapted to contribute to a fixation of the align-

ment pin to the printed circuit board.

9. The alignment pin according to claim 8, wherein the
fixation portion is a thread.

10. The alignment pin according to claim 9, further com-
prising a sleeve adapted to be screwed on the thread from the
first end.

11. The alignment pin according to claim 8, wherein said
body is elongated from said first end to said second end along
said direction.

12. The alignment pin according to claim 8, wherein at
least two of said first, second and third portions are offset with
respect to one another along a transverse direction transverse
to said direction.

13. The alignment pin according to claim 12, wherein said
second and third portions are offset with respect to one
another along said transverse direction, and wherein a linking
part extends between said second and third portions are bears
said abutting surface.

14. The alignment system comprising two alignment pins
according to claim 8, offset with respect to one another along
a transverse direction, and a linking part extending between
said two alignment pins, wherein said linking part has a
second abutting surface extending normal to said direction,
and adapted to be placed in contact with a parallel comple-
mentary surface of the printed circuit board.

15. An optical communication system comprising:

a printed circuit board having a hole;

an optical coupling device adapted to optically couple the

printed circuit board to an external optical component,

said optical coupling device having a through hole and a

surface; and

an alignment pin according to claim 1, wherein the first

portion extends in said receiving hole of the printed
circuit board, the second portion extends in said through
hole of the optical coupling device, the abutting surface
is placed in contact with said surface of the optical
coupling device.

16. An optical communication system comprising:

a printed circuit board having a hole;

an optical coupling device adapted to optically couple the

printed circuit board to an external optical component,

said optical coupling device having a through hole and a

surface; and

an alignment pin including:

a body extending between a first end and a second end,
said body including, from the first end to the second
end:

a first portion extending along a direction in said
receiving hole (14) of the printed circuit board;
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a second portion extending along said direction in
said receiving through hole of the optical coupling
device;

a third portion adapted to extend along said direction
in a receiving hole of said external optical compo-
nent;

an abutting surface intermediate between the second and
third portions, the abutting surface extending normal
to said direction, and placed in contact with said sur-
face of the optical coupling device; and

a fixation portion disposed at the first portion, the fixa-
tion portion adapted to fix the pin to the printed circuit
board.

17. The optical communication system according to claim
15, wherein the hole (14) in the printed circuit board is
threaded.

18. The optical communication system according to claim
16, wherein the hole in the printed circuit board is threaded.

19. The alignment pin according to claim 1, wherein said
body is elongated from said first end to said second end along
said direction.
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20. The alignment pin according to claim 1, wherein at
least two of said first, second and third portions are offset with
respect to one another along a transverse direction transverse
to said direction.

21. The alignment pin according to claim 20, wherein said
second and third portions are offset with respect to one
another along said transverse direction, and a linking part
extends between said second and third portions are bears said
abutting surface.

22. The alignment system comprising two alignment pins
according to claim 1, offset with respect to one another along
a transverse direction, and a linking part extending between
said two alignment pins, wherein said linking part has a
second abutting surface extending normal to said direction,
and adapted to be placed in contact with a parallel comple-
mentary surface of the printed circuit board.

23. The alignment pin according to claim 7, wherein the
fixation portion is a thread.

24. The alignment pin according to claim 23, further com-
prising a sleeve adapted to be screwed on the thread from the
first end.



